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Charadrius montanus- Montane, Grassland, or Bare-ground Plover? 

FRiTz L. KNOPF AND BRIAN J. MILLER' 

National Biological Survey, 4512 McMurry Avenue, Fort Collins, Colorado 80525, USA 

The Mountain Plover (Charadrius montanus) is an 
aridland member of the Charadriidae. This plover is 
generally considered an associate of the North Amer- 
ican shortgrass prairie, which is dominated by blue 
grama (Bouteloua gracilis) and buffalo grass (Buchloe 
dactyloides; Graul 1975). The species breeds at many 
locations across the western Great Plains plus at iso- 
lated locales in western Colorado, Wyoming, and New 
Mexico (Leachman and Osmundson 1990) and re- 
cently in eastern Utah (K. S. Day pers. comm.). Con- 
tinental populations of the Mountain Plover declined 
63% from 1966 to 1991 (Knopf 1994), with the historic 
and current breeding stronghold being the Pawnee 
National Grassland in Weld County, Colorado (Graul 
and Webster 1976). Currently, a second major breed- 
ing population of Mountain Plovers is on the Charles 
M. Russell National Wildlife Refuge, Phillips County, 
Montana. Unlike when found on the grassland land- 
scape of Weld County, Mountain Plovers in Phillips 
County selectively nest in prairie dog (Cynomys spp.) 
towns (Knowles et al. 1982, Olson and Edge 1985) in 
vegetative settings that include prickly pear (Opuntia 
polyacantha), fringed sagewort (Artemisia frigida), big 
sagebrush (A. tridentata), western wheatgrass (Agro- 
pyron smithii), and blue grama. Collectively, Weld and 
Phillips counties provide nesting habitat for approx- 
imately one-half of the continental population of 
Mountain Plovers. 

Despite the differences in vegetation associations 
at the two major nesting locales, both Graul (1975) 
and Olson and Edge (1985) have described the ten- 
dency of plovers to place nests in areas of low her- 
baceous vegetation, reduced shrub cover, and near 
prominent objects such as cow-manure piles or sim- 
ilar-sized rocks. However, plover nests on Montana 
prairie dog towns also occur in areas of approximately 
27% bare ground, a descriptor not mentioned by Graul 
(1975). The bare-ground variable may have some sig- 
nificance in light of recent findings of plovers some- 
times nesting on plowed fields (Shackford 1991, pers. 
comm.) and descriptions of wintering habitats of 
plovers that mention use of freshly plowed ground 
in the San Joaquin and Imperial valleys of California 
(Grinnell and Miller 1944). We used a methodology 
similar to that employed in the Montana studies to 
ascertain if nest sites of Mountain Plovers also include 
a component of bare ground in native habitats on the 

' Current address: Centro de Ecologia, Universidad 
Nacional Aut6noma de Mexico, Apartado Postal 70- 
275, Mexico D.F., 04510 Mexico. 

relatively prairie-dog-free Pawnee National Grass- 
land of Colorado. 

The Pawnee National Grassland encompasses 78,130 
ha of shortgrass prairie on loamy, clayey, and sandy 
soils. Historically, the area supported uncountable 
numbers of bison (Bison bison; Fremont 1845, Voorhees 
1920, and many accounts in Mattes 1988); hundreds 
of wallows remain clearly visible and mostly unvege- 
tated. Besides the shortgrasses, common woody plants 
include prickly pear, yucca (Yucca spp.), and rabbit- 
brush (Chrysothamnus spp.). 

We located 43 Mountain Plover nests on the Grass- 
land during the 1991 and 1992 breeding seasons. A 
half-meter (1.0 x 0.5 m) rectangular frame was cen- 
tered over each nest in a northwest-to-southeast ori- 
entation, after which the site was photographed. 
Comparison sites (also 0.5 m2, referred to as "control" 
sites hereafter) were located by stretching a fiberglass 
tape oriented to the north for the 1992 nests (n = 18), 
and placing the half-meter frame on the ground in a 
northwest-to-southeast orientation at marked inter- 
vals of 10, 25, and 50 m from the nest. Control sites 
also were photographed. 

During analysis of vegetative cover, a clear dot grid 
was overlaid on each photograph to estimate the per- 
centage of area in shortgrass vegetation or bare ground. 
We also recorded frequency of cow-manure piles and 
prickly-pear plants within each plot. 

A Kruskal-Wallis test with a correction factor for 
tied ranks and chi-square tests (Zar 1984) indicated 
no differences in percentages of vegetation cover and 
prickly-pear presence among the 10-, 25-, and 50-m 
control sites. A chi-square test comparing cow-ma- 
nure piles in the three groups could not be employed 
because more than 20% of the expected frequencies 
were less than 5.0% (observed values in the three 
groups were 3, 2, and 2, respectively). 

Data from control plots (n = 54) were combined for 
comparison with those from nest sites (Table 1). 
Shortgrass vegetation averaged 86 ? SD of 11% of the 
area within those plots, 13% had dried cow-manure 
piles, and 28% contained prickly pear. Comparing 
nest sites to the pooled control sites, percentage of 
vegetative cover was significantly lower (U = 1931.5, 
df = 42 and 53, Z = 5.59, P < 0.001 in a two-tailed 
test of normal approximation), and there were more 
cow manure piles (X2 = 12.2, P c 0.001) and fewer 
prickly pears (X2 = 11.48, P c 0.001) at nest sites. 

These data further characterize structural subtleties 
at nest sites selected by Mountain Plovers and support 
previous observations that some plovers nest near a 
conspicuous object. Graul (1975) reported 55% of nests 
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TABLE 1. Mean percentage grass cover (?SD) of 0.5- 
m2 plots, and percentage of plots with dried cow 
manure and prickly pear. 

Dried cow Prickly 
Plot Grass manure pear 

Nest 68 ? 17 49a 7 

Control 
10 m 88 ? 10 17 28 
25m 85?11 11 22 
50 m 86 ? 11 11 33 
Subtotal 86 ? 11 13 28 

Includes count of one large flat rock. 

located within 30 cm of a manure pile, and Olson and 
Edge (1985) reported 27% of nests on prairie dog towns 
were near a rock 8 cm or more in diameter. We ob- 
served 49% of plover nests placed near either a ma- 
nure pile or a rock. 

Relative to physical objects near nests, the only 
contradiction between our data and observations from 
earlier studies was the lower prickly-pear densities 
near nest sites on the grasslands. Olson and Edge 
(1985) saw no difference in prickly-pear densities at 
nest sites and random sites on prairie dog colonies, 
but both nest sites and control sites on those prairie 
dog towns had lower prickly-pear densities than con- 
trol sites located outside the area impacted by prairie 
dogs. Sordahl (1991) noted that Mountain Plover 
chicks also occur at sites of decreased prickly-pear 
densities on the Pawnee National Grassland. 

Graul (1975) speculated that Mountain Plovers nest 
near a prominent object to make themselves less con- 
spicuous to predators. This hypothesis has been ad- 
vanced for many plover species (e.g. Haig 1990), but 
specific tests for any one species are rare (Grover and 
Knopf 1982). We wonder, however, why manure piles 
and rocks would reduce predation on nests when the 
equally sized, structurally more complex, and phys- 
ically more ominous prickly pear would not be se- 
lected for this purpose. The biological (in addition to 
statistical) significance of why some birds place nests 
near objects merits further inquiry. 

Olson and Edge (1985) reported 27% bare ground 
at nest sites in Montana, which is similar to the 32% 
unvegetated area around nests on the Pawnee Na- 
tional Grassland. Four additional observations sug- 
gest that 30% bare ground is likely closer to a mini- 
mum habitat requirement than an optimal one in 
Mountain Plover ecology. First, Mountain Plovers nest 
in the more xeric landscapes west of the shortgrass 
prairie province. Second, most nesting attempts by 
plovers on the Pawnee National Grassland are initi- 
ated from late April through May (Graul 1975), a pe- 
riod when the shortgrass species remain dormant. 
Third, plovers often raise broods in the vicinity of 
excessive, local disturbance as at cattle watering or 
loafing areas. Fourth, Mountain Plovers definitely 

winter, and occasionally nest and raise chicks, on 
plowed ground. 

Since first collected by J. K. Townsend (1839) near 
the Sweetwater River (Wyoming), the name of the 
Mountain Plover has always been considered a mis- 
nomer in that the species does not actually occur in 
montane settings. Rather, most field biologists think 
of it as either the "you-can-see-the-mountains-from- 
here" plover or the "prairie" plover. Based on the 
constancy of bare ground across habitats within the 
annual cycle of the Mountain Plover, and its former 
cohabitation with 30 million bison (Roe 1951) and 
even more prairie dogs (Marsh 1984) on the western 
Great Plains, we offer that this species is a disturbed- 
prairie or semidesert species rather than a specific 
associate of grassland, an interpretation that brings 
the species more in accord with the bare-ground hab- 
itat preferences of other charadriids. 

LITERATuRE CITED 

FRtMONT, J. C. 1845. Report of the exploring expe- 
dition to the Rocky Mountains in the year 1842 
and to Oregon and North California in the years 
1843-44. U.S. Army Corps Topograph. Engineers. 
Blair and Rives, Washington, D.C. 

GRAUL, W. D. 1975. Breeding biology of the Moun- 
tain Plover. Wilson Bull. 87:6-31. 

GRAUL, W. D., AND L. E. WEBSTER. 1976. Breeding 
status of the Mountain Plover. Condor 78:265- 
267. 

GRINNELL, J., AND A. H. MILLER. 1944. The distri- 
bution of the birds of California. Pacific Coast 
Avifauna 27. 

GROVER, P. B., AND F. L. KNOPF. 1982. Habitat re- 
quirements and breeding success of charadri- 
iform birds nesting at Salt Plains National Wild- 
life Refuge, Oklahoma. J. Field Ornithol. 53:139- 
148. 

HAIG, S. M. 1990. Piping Plover, Charadrius melodus. 
In The birds of North America. No. 2 (A. Poole 
and F. Gill, Eds.). Academy of Natural Sciences, 
Philadelphia and American Ornithologists' 
Union, Washington, D.C. 

KNOPF, F. L. 1994. Avian assemblages on altered 
grasslands. Stud. Avian Biol. 15:247-257. 

KNOWLES, C. J., C. J. STONER, AND S. P. GIEB. 1982. 
Selective use of black-tailed prairie dog towns by 
Mountain Plovers. Condor 84:71-74. 

LEACHMAN, B., AND B. OSMUNDSON. 1990. Status of 
the Mountain Plover. U.S. Fish and Wildlife Ser- 
vice, Golden, Colorado. 

MARSH, R. E. 1984. Ground squirrels, prairie dogs 
and marmots as pests on rangeland. Pages 195- 
208 in Proceedings of the conference for orga- 
nization and practice of vertebrate pest control. 
ICI Plant Protection Division, Fernherst, En- 
gland. 



506 Short Communications and Commentaries [Auk, Vol. 111 

MATTES, M. J. 1988. Platte River Road narratives. 
Univ. Illinois Press, Chicago. 

OLSON, S. L., AND D. EDGE. 1985. Nest site selection 
by Mountain Plovers in northcentral Montana. 
J. Range Manage. 38:278-280. 

ROE, F. G. 1951. The North American buffalo. Univ. 
Toronto Press, Toronto. 

SHACKFORD, J. S. 1991. Breeding ecology of the 
Mountain Plover in Oklahoma. Bull. Okla. Or- 
nithol. Soc. 24:9-13. 

SORDAHL, T. A. 1991. Antipredator behavior of 
Mountain Plover chicks. Prairie Nat. 23:109-115. 

TOWNSEND, J. K. 1839. Narrative of a journey across 
the Rocky Mountains to the Columbia River. H. 

Perkins, Philadelphia, Pennsylvania (repub- 
lished in 1978 as "Across the Rockies to the Co- 
lumbia," Univ. Nebraska Press, Lincoln). 

VOORHEES, L. 1920. Personal recollections of pioneer 
life on mountains and plains of the Great West. 
Cheyenne, Wyoming (cited in M. S. Garretson. 
1938. The American bison. New York Zoological 
Society, New York). 

ZAR, J. H. 1984. Statistical analysis. Prentice-Hall, 
Englewood Cliffs, New Jersey. 

Received 30 March 1993, accepted 2 July 1993. 

DATE OF ISSUE (Vol. 111, No. 2): 19 May 1994 


	Article Contents
	p. 504
	p. 505
	p. 506

	Issue Table of Contents
	The Auk, Vol. 111, No. 2 (Apr., 1994), pp. 251-506
	Front Matter
	Are Conspicuous Birds Unprofitable Prey? Field Experiments with Hawks and Stuffed Prey Species [pp. 251-262]
	Relative Effects of Hatching Order, Egg-Size Variation, and Parental Quality on Chick Survival in Common Terns [pp. 263-273]
	Differences in Age and Sex Ratio among Migrating and Wintering Raptors in Southern Sweden [pp. 274-284]
	Olfactory Behavior of Foraging Procellariiforms [pp. 285-291]
	Communal Cavity Roosting in Green Woodhoopoes: Consequences for Energy Expenditure and the Seasonal Pattern of Mortality [pp. 292-299]
	Vocal Learning in Grey Parrots (Psittacus erithacus): Effects of Social Interaction, Reference, and Context [pp. 300-313]
	Color Variation and Hybridization among Nesospiza Buntings on Inaccessible Island, Tristan da Cunha [pp. 314-327]
	Natural and Experimental Infections of Eustrongylides ignotus: Effect on Growth and Survival of Nestling Wading Birds [pp. 328-336]
	Effects of Supplemental Food on Egg Production in American Coots [pp. 337-350]
	Phylogeny of Cranes (Gruiformes: Gruidae) Based on Cytochrome-B DNA Sequences [pp. 351-365]
	Energy Expenditure and Water Turnover of Incubating Ruddy Turnstones: High Costs under High Arctic Climatic Conditions [pp. 366-376]
	Reweaving the Tapestry: What Can We Learn from Sibley and Ahlquist (1990)? [pp. 377-388]
	Reexamination of Barbet Monophyly Using Mitochondrial-DNA Sequence data [pp. 389-397]
	Geographic Variation of Size in Feral Pigeons [pp. 398-404]
	Temporal Dynamics of Mangrove Bird Communities in Venezuela with Special Reference to Migrant Warblers [pp. 405-415]
	Genetic Structure of Chukar (Alectoris chukar) Populations in Israel [pp. 416-426]
	Air-Sea Heat Flux, Ocean Wind Fields, and Offshore Dispersal of Gulls [pp. 427-440]
	Two New Hybrid Dendroica Warblers and New Methodology for Inferring Parental Species [pp. 441-449]
	In Memoriam
	In Memoriam: Joseph J. Hickey, 1907-1993 [pp. 450-452]

	Short Communications and Commentaries
	Measuring the Daily Energy Expenditure of Free-Living Arctic Terns (Sterna paradisaea) [pp. 453-459]
	Parental Recognition of Juvenile Begging Calls in the Florida Scrub Jay [pp. 459-464]
	Resource Dependence and Territory Size in Loggerhead Shrikes (Lanius ludovicianus) [pp. 465-469]
	Behavior, Vocalizations, and Possible Relationships of Four Myrmotherula Antwrens (Formicariidae) from Eastern Ecuador [pp. 469-475]
	Parental Role-Reversed Polyandry and Paternity [pp. 476-478]
	Gut Passage of Insects by European Starlings and Comparison with Other Species [pp. 478-481]
	Communal Breeding in the European Starling: Evidence from DNA Fingerprinting [pp. 482-486]
	Hybridization between Barred and Spotted Owls [pp. 487-492]
	Daily Body-Mass Loss and Nitrogen Excretion during Molting Fast of Macaroni Penguins [pp. 492-495]
	Can Avian Distribution Patterns in Northern Argentina Be Related to Gallery-Forest Expansion-Retraction Caused by Quaternary Climatic Changes? [pp. 495-499]
	Quaternary Vegetational Changes and Bird Differentiation in Subtropical South America [pp. 499-503]
	Charadrius montanus: Montane, Grassland, or Bare-Ground Plover? [pp. 504-506]

	Back Matter



